Background: Preoperative anxiety is common among children. It can result in adverse physiological and psychological outcomes. Pharmacological and non-pharmacologic techniques used preoperatively to decrease anxiety and improve cooperation in pediatric patients. The extent of an individual child's risk for stress reflects genetics, personality, parenting, and previous life experience. Children 1 to 5 years of age are at the highest risk for extreme preoperative anxiety. Material and methods: The study is a double blinded clinical trial that conducted in Ain Sham University on 90 children for pulpotomy in the period from august 2015 to may 2017 after approval of the ethical committee and informed written consent from the guardians. The patients were divided randomly into two groups. Fifteen min. before the procedure, In group O, midazolam/paracetamol at a dose of 0.5 and 15 mg/kg respectively was given orally. In group N, midazolam/Ketamine 0.5 mg/kg and 10 mg/kg sprayed nasally. Ramsay sedation scale, child separation, mask acceptance, Aldrete's scoring system, postanesthetic discharge criteria and parent satisfaction scores were recorded. Results: group N showed more smooth parenteral separation [88.9 vs 8.9%] and better tolerance to the face mask "scale 1" [73.3% vs 22.2%] lam/paracetamol is orally comparable to the combination of midazolam/ketamine nasally; however "midazolam/paracetamol" achieves a higher parents satisfaction and earlier postoperative discharge.
Introduction
Preoperative anxiety is common among children undergoing surgery [1] and can result in heroic events especially physiological as well as psychological [2] . Children with preoperative anxiety are more likely to exhibit signs of emergence delirium and to develop behavioral changes in the postoperative periods [3] [4] . These children also present with postoperative pain and require strict pain control [2] .
Many reasons to make the children calm preoperatively have been described; it is generally accepted that anxiolysis is the main goal [5] [6] and that benzodiazepines are the first choice and more frequently used [7] [8] [9] .
Anxiolytic-sedative agents are used preoperatively for a long time [5] . Twenty years ago, it was already concluded that "much was unclear about the intended effects, choice of optimal agents, patient selection, and effectiveness" [6] . Till the present time the same can be concluded [10] .
Pharmacological as well as non-pharmacologic techniques were used in the preoperative time to decrease anxiety and improve cooperation in pediatric patients preoperatively [11] .
Many approaches can be used to achieve anxiolysis in children perioperatively. The most common techniques for anxiolysis include the administration of a sedative drug and parental attendance during the induction. These techniques may be used alone or in combination to achieve the target [12] .
The causes of bad behaviors in children postoperatively include physiologic compromise such as metabolic disturbances, hypoxemia or bladder distension. Such complications are however possible to diagnose. Among the variables, pain poses a diagnostic dilemma [13] . Behavioral signs of emergence agitation often mimic those of postoperative pain [14] .
The aim of this study is to assess the effect of two different pharmacological agents combined with midazolam on the child separation, level of separation and hospital discharge.
Material and Method
The study is a double blinded clinical trial that was conducted in Ainshams University hospital on 90 children scheduled for tooth pulpotomy after approval of the ethical committee and informed written consent from the guardians. • ASA III or ASA IV • Age greater than 6 years • Guardians' refusal to participate in the study.
• In appropriate level of sedation • Patients with obstructive sleep apnea Fifteen minutes later, the level of sedation was recorded as well as the child separation score after the patient transferred to the operating room on a troll.
Anaesthesia was conducted by inhalational induction (Rx sevoflurane), face mask acceptance scale was recorded. Intravenous access (Wellcath) was inserted and secured and muscle relaxant Atracurium (Rx Atracurium hameln) was injected at a dose 0.5 mg/ml.
Airway was then intubated nasally by a RAE nasal endotracheal tube (Rx Flexicare) based on the child age, the child was then mechanical ventilated by pressure mode.
After induction of anaesthesia, local anaesthetic articaine hydrochloride 4% with epinephrine 1:200,000 (Rx Astracaine) was injected by the dentist,
The standard monitor includes electrocardiograph [ECG], pulse oximetry [SPO2], non-invasive blood pressure [NIBP] and capnography. Anaesthesia was then maintained by sevoflurane and a bolus dose of atracurium was injected at a dose 0.1 mg/ml every 20 min. After the patient extubation, the patients were transferred to the PACU where the Aldrete's scoring system was calculated and recorded at 10 min. time interval. By the time the Aldete's scoring system got equal or more than 9, the patient discharged to the ward. During the patient stay in the ward the discharge criteria will be calculated accordingly at 15 min. time scale, and the patient discharged home by the time the discharge criteria was equal to or greater than 9.
Results

Sample Size and Statistical Analysis
With respect to sample size calculation, it was calculated using PS [version 3.0.43, Department of Biostatistics, Vanderbilt University, located in Nashville,
United States], Based upon the assumption that adding ketamine or paracetamol to midazolam decrease the preoperative child anxiety by 20% and taking power (1 − β) at 0.8 and alpha error 0.05, and based on a results from a previous study and on non inferiority study hypothesis, minimum sample size of 45 patients was calculated for each group. The primary end point of this study is to achieve acceptable level of sedation for child separation, while the secondary end point will be early hospital discharge in day care dental surgery in pediatric patients.
Statistical analysis was performed using computer software statistical package for the social science [SPSS, version 20; SPSS Inc., Chicago, Illinois, USA]. Description of quantitative [numerical] variables was performed in the form of mean ± SD. Description of qualitative [categorical] data was performed in the form of number of cases and percent. Chi-square is the hypothesis that the row and column variables are independent, without indicating strength or direction of the relationship. Pearson chi-square and likelihood-ratio chi-square, Fisher's exact test and Yates' corrected chi-square are computed for 2 × 2 tables.
The two groups were comparable as regarding the age, gender and ASA classification with the patients in the two groups underwent the same procedure [ Table 1 ], after 15 min. from the initiation of the study, the level of sedation were assessed in both groups by Ramsay sedation scale, the patients in group N achieved a deeper level of sedation "could respond to commands" 75.6% in group N vs 37.8% in group O [ Table 2 ].
Assessment of the child separation by the child separation scale revealed that most of the patients in group N were calm and easily separated, [88.9%] vs. [8.9%] in group O, meanwhile 86.7% of the patients in group O were also separated but with whimpering and assurance, 3 patients were crying and couldn't be easily separated, one of them were in group N, those patients were excluded and replaced by others [ Table 3 ].
The acceptance of the face mask during the induction of the anesthesia was evaluated and it shows a highly significant statistical difference between both groups where [73.3% of the patients in Group N were calm, cooperative, or asleep vs 22.2% in group O], on the other hand 68.9% of the patients in group O showed moderate fear of the mask but they could be easily assured [ Table 4 ]. Figure 1 . Timing of the hospital discharge from their ward show a significant statistical difference at 15 min 77.8% of the patients in group O were discharged while the remaining 17.8% discharged at 30 min. while 46.7% in group N. were discharged at 15 min. discharged in group O in comparison to 37.8% at 30 min. as shown in Figure 2 . 
Group O Group N
The parent satisfaction was assessed by the time the children were going home, 50% of the parents were satisfied with the sedation level and the route as well and reported the technique as excellent according to parent satisfaction score, 77.7% were belonging to group O and 22.2% were belonging to group N, a total of 2.2% didn't accept the technique and were not satisfied [ Table 5 ]. 
Discussion
It is worth mentioning that this study was conducted on the children aged between 2 to 6 years old to test the potency of a two mixture of drugs and the effect of the mixture on the children preoperative anxiety, separation, mask acceptance, analgesic requirement as well as the postoperative discharge criteria. The combination of the sedative and anxiolytic characteristics is believed to create a calming effect which makes children less anxious at the time of separation from their parents and mask placement [15] . Finley et al. [15] showed that a midazolam-induced decrease in anxiety was effective for children with higher baseline levels of anxiety.
Many authors have searched for the ideal pre-anesthetic medication and for the ideal route. The premedication must be acceptable, and atraumatic route of administration should be available [16] [17] [18] .
The problem with oral midazolam is that it has a bitter taste. In a study bySheta and Al Sarheed [14] apple syrup was used as a carrier. Mishra et al. [17] mixed IV midazolam with honey [5 times the drug volume], which was well accepted by most of their subjects, in our study we have mixed midazolam with either flavoured paracetamol for oral preparation or with ketamine for nasal preparation. Adding paracetamol to oral preparation in addition to alleviating the bitter taste of midazolam it has analgesic effect, also many researchers recommended the addition of midazolam to ketamine to make use of ketamine as potent analgesic in the intraoperative as well as the postoperative analgesia and consequently decreasing postoperative agitation and speed up postoperative discharge.
The current study reveals that, the combination of midazolam and ketamine is comparable to the combination of midazolam and paracetamol regarding the level of sedation [62.2% ramsay score 2 in group O vs 75.6% ramsay score 3 in group N], mask acceptance [68.9% were 2 on the mask acceptance scale vs 73.3% in group O were 1 on the scale in group N] and parenteral separation score [86.7% were 2 in group O vs. 88.9% achieve 1], but the addition of ketamine to midazolam made the patients in the nasal group in a deeper level of sedation, higher mask acceptance scale and better parenteral separation score this is similar to the results of the study done by Aktham et al. [19] .
In our study we found that the recovery time was faster in the midazolam and paracetamol oral group and the patients achieved higher Aldrete scoring in a shorter time where 88.9% from group O vs. 66.7% patients from group N were discharged from the PACU at 10 min. and the patients discharged earlier from the hospital [at 15 min 77.8% of the patients in group o were discharged vs. 46.7% in group N]. This does not meet the results in the study done by Verma et al. [16] On comparing the effect of oral and nasal midazolam, they stated that the recovery times [11.63 ± 4.19 minutes in nasal group vs. 25.20 ± 9.36 minutes in the oral group], and post-anesthesia recovery scores were better in the nasal spray group and this was same in the clinical study done by Sheta and AlSarheed [14] where they used oral midazolam as a premedication for dental care, The delay in the nasal route in our study could be attributed to the addition of ketamine in the nasal group
The oral midazolam and paracetamol was much more acceptable than the nasal midazolam and ketamine route by the child and achieved a higher parent satisfaction score, this is similar to the result of Verma et al. [16] who stated that the children better accepted the drug when administered orally than when administered intranasally. Despite this, the intranasal route has a satisfactory sedation level in a shorter time.
Conclusion
The combination of "midazolam and paracetamol" via oral route is comparable to the combination of "midazolam and ketamine" via nasal route in the level of sedation achieved, easiness of child separation, mask acceptance; however, "midazolam and paracetamol" could achieve a higher parents satisfaction and earlier postoperative discharge.
